Age-related changes in [3H] ouabain binding to synaptic plasma membranes isolated from mouse brains.
Age-related changes in ouabain binding to synaptic plasma membranes isolated from cerebral cortices of C57BL/6 mice were investigated to examine whether the density of Na+, K(+)-ATPase decreases with advancing age. Specific binding of [3H]ouabain did not change until around 20 months of age, but a 22% decrease in binding was found in the late senescent stage (29 months). Scatchard analysis of the binding revealed that the maximum number of binding sites (Bmax) was lower in aged mice, while the binding affinity (Kd) for ouabain receptor remained unchanged with aging. These results indicate that the density of Na+,K(+)-ATPase enzyme sites in the plasma membranes of brain synapses decreases in aged mice. Since the activity of Na+,K(+)-ATPase has been found to start declining at a much earlier stage [Tanaka, Y. & Ando, S. (1990) Brain Res. 506, 46-52; Ando, S. & Tanaka, Y. (1990) Gerontology 36, 10-14] than that at which the decrease of Bmax is manifested, at least two mechanisms may underlie the age-related decrease of the enzyme activity. We speculate that the lipid microenvironment which regulates the enzyme activity starts to change at the early stage of senescence, followed by the decrease in the enzyme content in the later stage, that is, both changes cooperatively diminish the Na+,K(+)-ATPase activity in senescence.